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LTTMs vs individual components solutions:
Concentrated solutions of individual components weren't able to catalyze the dehydration reaction as selectively as LTTMs, showing their unique catalytic properties. A hypothesis to explain these results is the inhibitory effect of water on the reaction. The aqueous phase was suspected to greatly limit 5-HMF formation at moderate temperatures by inducing higher activation energy for the second dehydration step of D-fructose to 5-HMF.
Selection of LTTMs components:
Several LTTMs were prepared using natural components or derivatives such as citric acid (CA), maleic acid (MeA), trimethylglycine (Tri), choline chloride (Ch), sorbitol (Sor) and glycerol (Gly). Only combinations of acids and choline chloride seem to be effective to produce 5-HMF at 90°C (2 hours).
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Acidic LTTM component effect:
Different organic acids with close chemical structures were compared in choline chloride based LTTMs. While the selectivity achieved with malic, tartaric and succinic acids slightly increased with D-fructose conversion, it was observed that citric and maleic acids were nearly as selective at low D-fructose conversion as at high conversion.
If the acidic components is required to catalyze the dehydration reaction, it could also favor side reactions. Experiments at different choline chloride/acid ratio demonstrated that reducing the acid proportion could greatly enhance selectivity for 5-HMF.
Water effect and 5-HMF extraction:
Replacing water by different organic solvents in LTTMs greatly improves selectivity towards 5-HMF and enables its synthesis at a temperature of only 60°C rather than 90°C. In another experiment, 5-HMF could be extracted from the LTTM phase with ethyl acetate. This last experiment showed that the choice of the acidic component is as crucial for selectivity as for 5-HMF extraction and purification steps. 
